The regulation of distention-induced ATP release from urothelium by the adenylyl cyclase-cyclic AMP pathway.
Distention of the bladder during urine storage induces ATP release from urothelium, thereby facilitating transmission of visceral sensory signals to afferent nerve fibers. An excess of urothelial ATP release was found in interstitial cystitis, a condition accompanied by hyperesthesia of the urinary bladder; it remains unclear which signals are involved in this upregulation. The present study demonstrated that the adenylyl cyclase pathway enhances distention-induced ATP release in mouse bladder. In the absence of distention, adenylyl cyclase activation by forskolin or cyclic AMP increases by rolipram did not induce significant ATP release. However, forskolin or rolipram significantly enhanced ATP release from urothelium by a physiologically normal urine storage pressure (5 cmH(2)O). Blockade of adenylyl cyclases did not alter pressure-induced ATP release in normal condition. Thus, the adenylyl cyclase-cAMP pathway might be activated in pathological conditions and cause an excess of ATP release.